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IMPROVING OPERATIONAL READINESS THROUGH
TOTAL QUALITY MANAGEMENT (TQM)

A Case Study: The Defense Mapping Agency Combat Support Center
(DMACSC) initiated a comprehensive study following the high level guidance
provided by the DoD TQM Master Plan. This study encompassed CSC's
Philadelphia Depot's requisition issuing branch. The goal was to improve
CSC's and DOP's overall effectiveness and to improve customer satisfaction
through the identification and eradication of recurring errors. Continuous
process improvement methodology and employee involvement activities
were employed to exploit and rectify recurring errors. These efforts
furthered our mission readiness and ensured our world-wide commitments
to the Armed Forces by “getting the right product, in the right quantity, to
the right place -- at the right time.” This report is intended to provide a
synopsis of the methodology used in CSC's TQM improvement efforts and to
promulgate this methodology through other DoD products and service
environments; thereby, improving their operational readiness.
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CHAPTER |
INTRODUCTION

This report is intended to provide to the reader a synopsis of the Defense
Mapping Agency Combat Support Center's (DMACSC) Total Quality Management
(TQM) improvement methodology. This allows the reader to review the
application of TQM methods in a "real world" environment. Further, it is hoped
that this report will allow the reader to extract those elements of the Combat
Support Center’s (CSC) TQM methodology that he or she finds useful and
incorporate those elements within their DoD product and service environment;
thereby, allowing them to improve their operational readiness.

This report is intended for the manager/officer who has had moderate
exposure to quality improvement endeavors and wishes to expand his base of
knowledge to include TQM. It is necessary to first define TQM.

What is TOM/It's Origins?

TQM is the DoD strategy that focuses attention on “continuous process
improvement”! through greater management awareness and employee
involvement. The goal is to improve DoD's overall effectiveness and to
improve customer satisfaction by identifying and eliminating recurring errors
and rework. The elimination of recurring errors and rework will increase
overall productivity by shortening time required to produce a product or
service.

The origins of TQM can be traced back to WW I1. The multitude of war
materials produced for this effort and the desire to ensure these products
fitness for use on the battlefield, led the War Department to request the
American Standards Association (ASA) to create statistical based standards to
provide quality control mechanisms. ASA's efforts resulted in the
establishment of three standards that institutionalized the use of the “control
chart"2 to monitor process variation. Additionally, “acceptance sampling plans"3

IDepartment of Defense, Total Ouality Management Master Plan (Washington: Department
of Defense)p.1.

2john P. McGovern, “The Evolution of Total Quality Management,” Program Management,
September-October 1990, p.16.




were developed and allowed large lots of materials to be accepted by only
inspecting s small percentage of the lot.

Efforts to revitalize Japan's post war manufacturing capability
incorporated these standards and integrated these efforts with a focus on
management's role in quality control activities. Pioneering Japan's revitalization
efforts in applying these principals were Dr. Edward Deming, Dr. J. M. Juran and
Dr A. V. Feigenbaum. DoD's TQM effort builds on their pioneering work.

TQM is not new! “TQM is an amalgam of a number of different
management theories that re-emphasize the need to prevent errors during the
production process, rather than inspecting for quality only at the end."4
Additionally, TQM is dependant on participative management techniques and
customer focus activities that feed data back into the process so "continuous
process improvement” can occur.

Why is it I cant?

TQM methodology and tools allow you to continually analyze and improve
work processes by providing objective/measurable indicators that determine if
a product or service is “Fit For Use."3 Additionally, enlistment of support of
personnel, in a participative management approach, to obtain the
objective/measurable indicators enhance employee as well as customer
satisfaction (i.e. maximizing employee output by eliminating waste, thereby
improving the quality of a product or service). TQM takes on even more
significance now that the defense budget continues to decline. TQM allows you
to do more with less available resources.

¥Yhere can TOM be used and who is it intended for?
DoD's TQM Master Plan states:

“DoD’s TQM implementation strategy aims at achieving one broad,
unending objective: Continuous improvement of products and services. This

31bid., p.17.
4Tom Shoop, "Can Quality Be Total?,” Government Executive, March 1990, p. 20.
3] M. Juran, Quality Control Handbook(New York: McGraw Hill, 1951),pp. 2-2, 2-3.




objective spans the breadth of DoD activities. "Product” means not only the
weapons and systems fielded by military personnel but the result of all
acquisitions and logistics functions, including design, procurement, maintenance,
supply, and support activities. Bverything that DoD does, every action that is
taken, every system that exists, involves processes and products that can be
improved or services that may be performed more efficiently. This concept
applies to all products and services, including those ultimately employed on the
battlefield. TQM affects everything DoD does, produces, or procures. It demands
commitment and professional discipline.It relies on people and involves
everyone."6

How do you implement TOM?

You start with senior management. A key element of TQM is “Top Down
Commitment.”?” No one will argue that any program or philosophy will not
succeed without senior management support, the question is how to get it? How
as a mid fevel manager, tasked with the job of improving quality, or unilaterally
trying to improve a work process you are directly responsible for, can you win
management support? It is not as simple as drawing up an organizational
structure, issuing a quality position statement, requesting additional training
dollars (hard to come by), etc,, etc.. In fact, this in my opinion, is the wrong
way.

The best way to gain management support is by showing how, with
employee involvement a particular work process was improved, productivity
was enhanced, costs were cut, and employee morale and pride of workmanship
fostered a “continuous process improvement” environment.

The only way to do this is by "hands on", out in the work area
commitment. Actually working a process improvement effort from beginning to
end. The key to this effort is to be proactive: Physically working with the
people involved in, as well as performing, the work function reviewed. Initially
make the process review restrictive to a certain group. This tends to arouse the
interest of others. Once a success has been achieved you won't have to sell the

6Department of Defense, Total Quality Management Master Plan (Washington: Department
of Defense),p.1

Ibid.. p.3.




philosophy, everyone will want to pursue this TQM environment. After these
criteris are met, pursue to develop 3 “continuocus process improvement”
environment that is tailored to your organization utilizing the guidelines laid out
in the DoD TQM Master plan.

The case study that follows provides the vehicle to show how DMACSC
achieved it's "success story” by applying TQM methodology. A savings of 1.75
workyears of reduced inspection time as well as a reduction of .5 workyear of
rework time has resuited. This study is at the “operational level” wherein a
work process is portrayed in a "before and after” fashion. Documentation of this
effort provides the medium to enhance the reader's understanding of TQM
concepts and provides an opportunity to incorporate these concepts into their
DoD activity and infrastructure. Therefore, it is important for the reader
to keep their activity in mind when reading this case study. The
reader should substitute the elements of his or her activity into the examples
provided to maximize the effect of this illustration. Critical elements of TQM
strategy are highlighted. Definition boxes are provided for terminology and
specific tools.




CHAPTER 11

DMA Mission Overview

The Defense Mapping Agency (DMA) is a major combat support element
of the Department of Defense. DMA's Mission is “to enhance national security
and support our strategy of deterrence by producing and distributing to the
Joint Chiefs of Staff, Unified and Specified Commands, Military Departments, and
other Department of Defense users, timely and uniquely tailored mapping,
charting, and geodetic products, services and training. To ensure our war-
fighting forces have available to them effective mapping, charting, and geodetic
support should our strategy of deterrence fail."8

The Combat Support Center (CSC) is the distribution arm of DMA. CSC's
mission is "to provide responsive, and effective MC&G product distribution
support to our military customers to enhance national security and support the
strategy of deterrence.”? Responsive and effective means " getting the right
product, in the right quantity, to the right place -- at the right time."10

(SC's Quality I Bt

CSC's TQM efforts to date have focused on efforts to make
employees/managers more knowledgeable of quality goals relevant to their
assigned functions. Quality goals must receive the same level of
management attention applied to other performance goals.

CSC is utilizing it's existing management structure for quality
improvement to ensure that managing quality is as second nature as is any
other responsibility of that manager or supervisor. This requires specific
quality goals to be established for specific work functions. Critical
to this effort is the proper documentation of flow charts and

8Defense Mapping Agency, Annual Report(Washington, Defense Mapping Agency), p 1.

9Defense Mapping Agency Combat Support Center, Fact Sheet (Washington, Defense
Mapping Agency), p.1.
10]pid .p.2.




standard operating procedures (SOP) depicting function statements.
Flow charts and SOPs provide the mechanisms for reporting ¢ resource

expenditures, identifying duplication of efforts, traceability between related
work functions, and identifying quality control and quality assurance steps.
Reported hours against a processes task and the establishment of
quality goals will allow the identification of "special and common
causes”!! which can be targeted for corrective action.

“Soecial and Common causes - are terms used to describe process variations that are
discernable on control chatrts. Special Causes are those variations that fall outside derived
coatrol limits and actions taken to eliminate these causes is usualiy economically justified.
Common Causes are those variations that fall inside derived contro! limits and are due solely]
to chance. These causes cannot economically be eliminated from a process. Ideally, only
common causes should be present in a process, because this represents the minium possidble
amount of variation.” 12

Yhere to start - You can't solve all the problems at oncel

This is the critical decision that will be the watershed between doing
"business as usual" and the pursuit of TQM initiatives. Therefore, start in an
area where you can win the support of the people involved and an
arca whose work process is reflective of other on-going work
process. For CSC, this area was our Philadelphia Depot (DOP).

While pursuing this effort DOP's MC&G "issuing process” presented an
opportunity wherein a work process could be used as an example to restructure
current SOP and flow chart formats, which were deficient and uncoordinated.

A “hands-on" realistic improvement opportunity ensued that could be
documented to show how TQM philosophy can improve productivity,
reduce costs, eliminate rework, improve morale, and enhance our
mission effectiveness by improving customer satisfaction.

11W. Edwards Deming. Quality, Productivity. and Competitive Position (Massachusetts,
Massachusetts Institute of Technology), pp. 7.8.

12] M. Juran, Quality Control Handbook(New York: McGraw Hill, 1951),pp. 23-2,23-3.




TOM Methodology/Tools used:
Statement of the problem

An initial quality survey of the work process indicated that a large
rework rate was identified by quality assurance inspectors at the checking
station for the issuing process. This checking station is located just prior to our
packaging and shipping branch (the next step in this process). Issue
Discrepancy Reports (IDR'S) documented the type of rework required to ensure
requisitions were filled correctly. Unfortunately, a strictly enforced policy for
use of the IDR's was not in effect. Sometime errors would be documented and
other times they would be corrected but not documented. The non-
documentation of errors was a result of using errors found against .n employee
during their annual performance rating. The system was broken! IDR's
should have been used by management as a process indicator to
climinate recurring errors and to fix the process when it went out of
control. If the IDR's after analysis found that it was an “operator controllabje
error”!3 and not a "process (management) controllable error”!4, then this data
should have be used as a tool to help that person perform better and never be
used (as a surprise) to rate a persons annual perfor mance.

“Operator controifable errors - are those errors which occur when the operator
is in a state of self control and his or her performance does not conform to
what he or she is suppose to be doing.”

Process controllable errors - are those errors that are inherent in a work process
and only a change in the work process will eliminate these errors or errors which
can not be attributed to operators.

Our initial starting point was to gather as many as these IDR's that were
on file to see if any patterns could be derived. Figure 1 was developed for this
purpose and is commonly referred to as a "Pareto Chart."13

131bid ., p 18-2.
14]pid ., p 18-2.
131bid.. pp. 2-16, 2-17.




The Pareto chart - aliows a comparison/prioritization of identified probiems and
'where an initial starting point for process improvement can be chosen. This type
of chart is aiso known as a 20/80 chart: Where 50% of problems found can generally
be attributed to 20% of the identified error categories.

CATEGORIES
DOP QUALITY CONTROL STATION- 1 - WRONG ITEM
ISSUE DISCREPANCY REPORT 2 - COPIES SHORT]
(BY LINE ITEM) 3 - COPIES OVER
NUMBE TOTAL579IpRs 9 - SOILED
200 R OF IDR L 579 IDR's S - MUTILATED
» 6 - OBSOLETE
7 - MISSED ITEM
150
100
S0
i— —onfo- |
0 1 2 3 4 5 6 7
CATEGORIES
* COPIES SHORT / COPIES OVER - RANGE FROM 1 COPY TO 175 COPIES

Figure 1

In figure 1, categories 2 and 3 were grouped together under "quantity
errors” and represent S0% of all errors found. Categories |1 and 7 can be
indicative of either bin or operator error. In short, the issuing process was not
producing accurate units of work and Acceptable Quality Levels had not been
established. 100% inspection efforts ensured that orders were shipped
correctly.

Again, this data is not reflective of any specific time period as the use of
IDR slips varied and an enforced procedure was not in place.

Data Gathering/Analvsi

To substantiate the error rate, a three day observation period ensued
where all IDR's were documented. 389 requisitions were checked with 63




errors found. An overall “nonconfor mance rate”16 ranged between 14 and 16
percent. Data was compiled which captured the number of errors on
requisitions by product type (fig. 2).

Nogconformance - describes a unit of work that does not meet specifications. This
unit must then be judge to determine it's fitness for use.

Nonconformance Rate - is the number of rejected units divided by the aumber of total
units inspected

REQUISITIONS CHECKED ! ERRORS FOUND BY PRODUCT TYPE
AERO TOPO HYDRO

REQ. CHECKED 188 s """
ERRORS FOUND 22 s 15
MAXIMUM

NONCONFORMANCE 13% 2% 1%
RATE

MNRAA

NONCONFORMANCE "% 19% "
RATE

* REFLECTS THE TOTAL PERCENT OF REQUISITIONS THAT CONTAINED
AN ERROR WHICH INCLUDES THOSE REQUISITIONS THAT CONTAINED
MULTIPLE ERRORS.

Figure 2

By reviewing figure 2 it showed that while all product types had
apparently high nonconfor mance rates, the topographic map issue area had a
considerably higher nonconformance rate. Based on interviews with the quality
checkers and employees, this was reflective of the overall processes
performance and had been repeated for a lengthy period of time. Immediate
action was required.

161bid., p.23-6.




These errors were categorized (as in figure 1) for further analysis and are
shown in figure 3 below.

ERRORS FOUND BY PRODUCT TYPE:

ABRO TOPO HYDRO TOTAL
ERRORS 2 { ] -] ¢
ERROR TYPE: 1
WRONG ITEM I(14%) 9(35%) 4(2T%) 18(25%)
MISSED ITEM 2( %) 4 (15%) 8 (40%) 12 (19%)
QUANTITY 14(64%) 11(42%) 4 (27%) 29 (48X)
MUTILATED 3(13%) 2(8%) ] S(8%)
OTHER [ ] [ ] 1(6%) 1(2%)

Figure 3

Quantity errors continued to range from 1 to 175 copies. Wrong and
missed item can be added and represent the second largest grouping of errors.
As noted, these errors were caught prior to shipment to our customers. But
with this high of a nonconformance rate, a percentage of these errors probably
got passed the inspectors and made their way to the customer. No quality
survey of the inspectors was obtained to determine the percent of
nonconformances that they missed. The immediate problem was that
overall productivity was being decreased due to the large amount of
"rework~17 required for nonconforming orders.

nits of work fit for use

Rework - describes the time required to correct nonconforming units. To make these
I )

17W. Edwards Deming, Quality, Productivity. sad Competitive Position (Massachusetts,
Massachusetts Institute of Technology). p. 1.

10




Cause and Effect Analysis

The next step was to determine why these errors were occurring. We
looked at both process controllable errors and operator controliable errors.
Process controllable errors will be addressed first. Management/Employee

involvement was critical at this point with particular significance on

contributions made by employees performing the issuing process.

the key to the eradication of the recurring errors shown above. A

They were
the grass roots of the improvement effort and could readily identify and were
“cause and

effect diagram"!13 was the tool used to document employee input and is shown

in figure 4. When gathering the data for this diagram no comment was

omitted. The cause and effect diagram provides an array of problems,

whether perceived or actual, that will demand attention.

possible causes, and select the most likely cause

Cause and Effect diagram - helps to clarify the problem, identify and categorize

CAUSE AND EFFECT ANALYSIS

STORAGE AREA MANPOWER
BIN HEIGHT PROCEDURES NOT CONSISTE

HURRY ON "HOT ONES®

1Ssul

1149 FORMAT
HUMIDITY (CONSOLIDA
NO SOPS
LIGHTING

STANDARDS

DROP

CHECK
REQ.

ACCESSIBILITY FATIGUE - VERY REDUNDANT
NEW RECEIPTS DEPENDENCE ON BIN LABEL
VERY AWARE ERRORS
BOTTOM BINS OF STANDARD IN THE

PROCESS

WRONG
numme} INBIN
MIXED

FORMALDEHYDE IDRS(AWARD)
EVE IRRITATION CUSTOMER STOCK NUMBERT) o/
EDUCATION EDITION DA READ
LACKING STICK TOGETHER
ENVIRONMENT METHODS MATERIALS
Figure 4

18Productivity Development Systems, Inc., Roadmap To Problem Solving(Florids, PDS, Inc.),

pp.2.3.

11




Attacking Identified Causes

The next question was how we should attack the causes, "you can't solve
all the problems at once.” In order to continue to focus on causes in need of
immediate attention a data matrix was developed, figure S, to pinpoint
employee/management perceptions. As through out this effort a participative
management approach was used to develop this matrix. A listing of all causes
(from Fig.4) was made and employees were asked izd/vidvally to pick the
three most recurring causes (no priority order) in need of immediate attention.
Only those causes that were picked by an employee under this vote system
appear on the matrix. Employee input was broken down along product lines as
each of these products are stored in different areas in the warehouse and each
have unique characteristics that affect the issuing process. The number of
employees in each area is shown in parentheses next to the product type and
each of their votes is numbered one, two, and three.

DMACSC
DOP QUALITY SURVEY
DATA LOG- THREE MOST RECURMING CAUSES ( 54 RESPONSES)
CAUSES | AEROW) | TOPO 9) | HYDROE) | CHECKERSQ)
BIN HEIGHT 312 3
HURRIED 3 eaas
FATIGUE 1
BIN LABEL 33
HUMIDITY 25
LIGHTING §IITEXHIBAE K RAS
FORMALDEH '
SOPS 3
1149'S 2
STANDARD BE 5388 A8 S BH 1
WRONG MATE: IS 0 F:1:08::0000
MULTIPLE MAb: FREA: 0
MIXED MAT. ﬂj'ﬂi’i%ﬂﬁ 23
Figure S

12




In reviewing figure S we began to see particular probiems that could be
targeted for improvement. In the aeronautical product branch, all employees
identified wrong, multiple, and mixed material in the bins that caused the bulk
of their errors. In the topographic product branch, lighting, wrong and mixed
material in the bins, and the standard causes were identified as target areas. In
the hydrographic branch, lighting, hurried and the standard causes were
targeted for improvement. Of the possible 25 causes listed in figure 4, only S
causes were targeted for immediate action by the employees, providing an
example of the 20/80 rule.

Operator Error

Equally important is the operator controllable errors which are portrayed
in figures 6,7, and 8 by product type. A productivity factor was added in order
to weigh the errors charged to an employee, i.e. an employee working above or
below the standard (productivity factor) may be expected to have different
error rates. Process controllable errors can also be identified on these graphs,
i.e. when all operators are making approximately the same number of errors of
an individual “error type" (The only way to improve these types of errors is
through a process enhancement). The purpose for identifying process
controllable and operator controllable errors is 10 provide Feedback
to both management and employee so continuous process
improvement can Occur.

Evaluating operator performance should not be used as a witch
hunt. An employee who is not performing equal to his peers may not
be because of inadequate training, SOP's, feedback, etc. etc..

In the Hydro area (Fig. 6) operator A (in this initial survey) was
responsible for 8 of the 14 errors that occurred while performing just 1% over
the work standard. Operator C performed at a rate 12% over the standard and
only had two errors. The question was to find out why. What is operator C
doing different that could possibly help Operator A? This matrix also seemed to
validate the "recurring error matrix” for the Hydro area where these employees
indicated that the "work standard” and "hurried” were the main causes
contributing to errors in the issuing process.

13




HYDRO
OPERATOR

ERROR TYPE A [ ¢ ‘D {voraL
MISSEDITEM 1 1 *l‘ﬂ
WRONGITEM 3 ° 1 o | ¢ aem
QUANTITY 3 1 (] o | ¢ am

2(%)| 1(7%) | 14(100%)

1% 103

“NOT ASSIGMED TO HYDRO ¢ EMPLOYEES ASSIGNED 1 DIDNOTISSUE DUMCYCI.’

Figure 6
OPERATOR ERROR:
TOPO
OPERATOR

TYPE A [ c D E |TOTA
MSSEDITEM P 0 0 0 o | 4qwm)
WRONGITEM ’ 1 2 0 3 V‘T@>
QUANTITY ? 9 0 1 2 INC IR
MUTILATED 2 ° 0 0 0 2 @%)

ToTAL (g 200 | 20%)| 10m) | sowm) | o)
propucTIVITY {#6li:/ 17 ex s Mm
RATE 2TRES
“NOT ASSIGNED TO TOPO 7EMPLOYEES ASSIGNED! 4 DID NOTISSUE DURINGCYCLE

Pigure 7
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In the Topo area (Fig. 7) operatx & appeared to be out of control in
relation to the other operators and was performing below the work standard.
The number of errors under “wrong item” appeared to validate the "recurring
error matrix” for the Topo area. These employees indicated that the “Lighting”
and "Mixed material in the bin" were the main causes contributing to errors in
the issuing process. Quantity errors cannot be related to the “recurring error
matrix” as operator A was responsible for 7 of the 11 errors made. Operator B
was 17% over the work standard with only two errors. As in the Hydro area,
we needed to exploit these operator's expertise so as to promulgate this
expertise to the rest of the work force.

OPERATOR ERROR:
AERO
OPERATOR

ERROR TYPE A c D g |TOA
MOSEDTEM | o | 2 | o 0 o | 20m)
WRONGITEM 1 A 0 0 1 3
QUANTITY 4 1 3 3 3 14-ms)>
MUTILATED 2 0 0 1 0 3 (14%)

TOTAL P 3oem) | epom) | o qom)| 22000m)
PRODUCTIVITY | M ::: : W75 1% 1%
RATE SR

“NOT ASSIGNED TO TOPO SEMPLOYEES ASSIGNEDH DIDNOT ISSUEDURINGCYCLE

Figure 8

In the Aero area, (Fig. 8) Operator A was a new employee and was not
trained properly. All other operators assigned to this area where fairly
consistent while two employees that were assisting performed slightly better.
Only 23% of the errors (missed and wrong) appeared to validate the “recurring
error matrix” for the Aero area where these employees indicated that the
"Wrong, Multiple and Mixed material in the bins" were the main causes
contributing to these errors. Quantity problems accounted for 14 of the 22
errors and could not be related to the recurring error matrix based on these
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employees input. Later we were 10 find out that varying quantities of machine
package 25 and SO bundles contributed to this error rate. Additionally,
quantity errors were made when operators inadvertently thought they were
pulling bundies of 25 when they were actually S0 and vice a versa.

Identifving Cost

Critical to our improvement effort was to show the costs of
operating a system with this high of a nonconformance rate. A before
and after comparison of process cost is where, right or wrong, senior
management support will ultimately be won. The issuing process at our
Philadelphia Depot with a 16% nonconformance rate was costing:

e 100% inspection of requisitions required:

* 2 workyears of effort per FY or
* roughly 40 thousand dollars per year.

¢ 16% nonconfor mance rate meant that 32 orders a day required
rework before shipment. Each reworked order needed an average

of 10 minutes to correct errors or --- 320 minutes a day which
equates to:

* 5.3 hours less productive time per day or

* 57 WY's less productive time per year or

* 12 Thousand dollars worth of non-productivity
per year.

Corrective Action

The initial data collected (IDR's), the 3 day quality survey, and comments
from the quality inspectors and employees that this data was reflective of the
“issuing process” current and past performance over a lengthy period of time
demanded immediate action. First and foremost was to ensure that the
Philadelphia Depot fulfill CSC's mission statement of providing
customers reguested products on time and in the right quanlity.
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The following Corrective Actions were presented to bring this
process back in coatrol:

¢ Continue 100% inspection of requisitions so special and common
causes can be eliminated.

e Implement the use of "Operator error control charts” (Fig. 9) at the
checking table vice IDR's.

¢ Tally daily control charts weekly, evaluate collected data, and take
corrective actions when trends indicate systemic or operator
recurring errors (e.g. change in procedures, training, etc. etc.. Do not
over-react to "special causes”).

e Determine what the "Acceptable Quality Level (AQL)"19 should be.

“Acceptable Quality Level - The AQL is the maxium percent defective that, for the
pucrpose of sampling inspection, can be considered satisfactory as a process average.”

Correct Identified "Causes":

* Lighting in the Topo and Hydro areas.
* Wrong, Multiple and Mixed Bins in the Aero and Topo areas.
* Validate/change the Work Standard for all areas.

e Report monthly to the Center Quality Manager on the issue error
rate (number of requisitions inspected, the number of requisitions
in error,the number of errors found, and any corrective action
taken).

e Develop and implement the use of SOP's, flowcharts and training
procedures for the issuing process. Especially for bin replenishment
in the Aero and Topo area.

e When Operator and systemic errors have been reduced and the
nonconfor mance rates are equal or less than the TBD AQL institute a

19] M. Juraa, Quality Control Handbook(New York: McGraw Hill, 1951),p. 24-8.
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statistically valid and measurable sampling method vice 100%

inspection.
Control Charts / Peedback
DMACSC(DOP) SOP
CONTROL CHART DIVISION/BRANCH DATE
SOP JMP ORGANIZATION PROGRAM OF FUNCTION

REQUISITION PROCESSING - ISSUING

...................
...................
RRERRISI

''''''''''''''''''''''''

''''''''''''''''''''''''

oooooooooooo
''''''''''''''''''''''''

OPERATOR (INITIALS)

MISSED ITFM

WRONG ITEM

QUANTITY:

OVER

SHORT

DIRTY/ TORN

T

T > - - > wn . -

. . - . -

TOTAL REQ. CHECKED

TOTAL COPIES CHECKED

REMARKS

[SIGNATURE OF SUPERVISOR

DATE

Figure 9
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The control chart in figure 9 was developed to replace IDR slips and to
capture operator and systemic error data as described previously. The quality
inspectors continued 100% inspection of all outgoing requisitions and
documented nonconfor mances by product type. Operators were required at
the end of each work day to initial off on documented errors which
provided them immediate feedback. Prior to this chart an employee never
knew when or how many errors that he or she had made. Additionally, ail
errors were now corrected by the operator whose requisition was in
error, this allowed the source of the error to be investigated and
corrected.

Management also received feedback by tallying control charts
weekly/monthly to correct systemic problems and to help an employee where it
was clearly an operator problem.

Providing meaningful feedback was the key for “continuous
process improvement” as this allowed process variation to be reduced so a
true process capability picture could be shown. The feedback mechanism
aliows all who are involved in a process to communicate and to feel
in controi/ownership of the process. The feeling of control and ownership
will only exist if actions are taken by management and employees to correct
identified process deficiency in a participative management approach .

CSC's "process improvement doloop 2%for the issuing process is shown
in figure 10. The supplier in this case was our requisition processing
branch. A quality survey of this area was performed during the time
frame of depot review. The same TQM methodology presented herein was
applied and found that greater than 20% of all orders processed contained data
entry errors. Corrective measures were taken and process control mechanisms
were put in place. CSC's customer focus also was reviewed. Quality
feedback card sampling procedures were changed and comments returned are
entered into a data base. These comments now serve as meaningful
performance indicators. A customer assistance phone log was also

20productivity Development Systems, Inc., Roadmap To Problem Solving(Florida, PDS, Inc.),
p.3.
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developed to capture customer comments and is aiso used as performance
indicatar.

PROCESS IMPROVEMENT
EFFICIENCY
REVI'EW
REQUIRE IBSUNG REQUIREME!
SUPPLIER NeuT_ PROCESS QUTPUT | CUSTOMER
t FEEDBACK ]
- GNMAY CRWRR N o GRMATY
AERMGY OV o QUM ARG OLIN
y -, o S0NIGRANY o Ml SN L00
MEASU
I FEEDBACK e | FEEDBACK l

Figure 10

Once this was complete Acceptable Quality Levels, process
control limits, and sampling procedures could be developed and
allow a significant reduction in DOP's inspection and rework rates.

Pollow Up

Data was gathered again (as described in the initial survey) to
determine if DOP's (Philadelphia Depot) corrective actions were
effective. Over a four week period 2949 requisitions were inspected with 124
errors being found for an overall nonconfor mance rate ranging between 3 and 4
percent. This showed that indeed the problem solving techniques employed
were effective. However, caution was advised as Hawthorne experiments show
that any process tends to improve temporarily in response to stimuli which
appeals to its internal needs and drives. Our efforts now needed to focus
on holding the ground we gained while continuing to improve our
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overall accuracy rates. A comparison between our initial and follow up
survey is shown in figure 11.

SUMMARY - AERO | TOPO { HYDRO

REQ. ERRORS MINMAX |LINES COPIES

INITIAL SURYEY 389 [ 1] 4-16% 3090 50958
WEEK 1 461 47 s-10% $298 50239
WEEK 2 695 43 T-0% 10192 1271144
WEEK 9 3 29 2- 3% M5 110545
WEEK 4 810 o _— 0224 7

TOTALS - 4 WEEKS 2949 124 3-4% 32168 380405

------------------------------------------------

-----------------------------------------------
------------------------------------------------

AVG. REQ. 10 LINES /131 COPIES

Figure 11
Acceptable Quality Levels

From the data shown in figure 11 initial accuracy rates for process
performance were established for line items and requisitions (by dividing the
number of errors found by the number of lines [lines are individual products]
and requisitions issued). The same method was employed to develop individual
operator accuracy rates, figure 12. Data continued to be gathered over a nine
month period to validate these rates, to complete quality enhancements in our
requisition processing branch and to revamp our customer focus. Together
these measurements were used to determine depot process and
operator Acceptable Quality Levels and to ensure that process
improvement efforts were effective.
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The percent or errors to requisitions issued is used as a customer

satisfaction rate indicator as well.

OPERATOR
ACCURACY RATES
OPERATOR [REQ. PULLED (LINES PULLED |* OF ERRORS| ACCURACY RATES | ACCURACY RATES
ORDERS PULLED | LINE ITEMS PULLED
A 335 3348 28 92 (R 992 (R
B 316 3021 24 925 99.2
C 13 1385 8 93 995
D 222 2629 15 93.3 99.4
£ 112 974 5 95.6 99.5
F 314 1890 13 96 99.3
6 353 2654 9 97.5 99.7
H 353 4793 7 98.1 99.8
| 535 5968 9 98.4 99.8
J 573 7122 4 99.4 99.9
K 196 6041 1 99.5 99.9
L 255 1829 0 100 100
M 160 1950 0 100 100
OPERATOR ACCURACY. RATE. 10| 196:8, 111 99,7
Figure 12

To broaden our approach in achieving a TQM environment of continuous
improvement, the Black and Decker East Coast Distribution Center, Hampstead,
Maryland was visited. This allowed us to review private industry's distribution
operations specifically in the issuing process. This was to be used as a

benchmark in establishing accuracy rates.

Figure 13 shows "Then" and "Now" accuracy rates for the issuing process

with Black and Decker used as a benchmark.
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ERRORS TO REQ'S “-¥E 3-¢%
ACCURACY RATE-REQ'S 84% 96%

ERRORS TO LINES 195 b, 3
ACCURACY RATE-LINES 98.4% 99.7%

ISSUES - RETAL 100K /| DOP

Figure 13

Process Conirol Mechanism

A correlation graph was used to portray data collected from control
charts. Control limits were then calculated so “special and common causes”
could be identified. Actions were taken to eliminate special causes. A positive
correlation between Line Item Accuracy Rate and Requisition Filled Accuracy
Rate became apparent. Both process and operator performance data indicated
that at 99.5% Line Item Accuracy Rate a 95% Requisition Filled Accuracy Rate
was to be expected. Additional data was gathered and charted to show
this correlation and from which Acceptable Quality Levels were
determined. PFigure 14 shows this correlation as well as a process that is in
control. Only normal process variation is present as all data fell within
calculated control limits ( The lower control limit was 99.4).
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“Soecial and Common canses - are terms used to describe process variations that are
discernable on control chatrts. Special Causes are those variations that fall outside derived
control limits and actions taken to eliminate these causes is usuaily economically justified.
Common Causes are those variations that fall inside derived control limits and are due solely
to chance. These causes cannot economically be eliminated from a process. ldeally, caly
common causes should be present in & process, because this represents the sinium possidble
amount of variation.”

ACCURACY RATES - CORRELATION

TARGET
LINE ITEM CSC TARGET LEVEL

100_] ACCURACY RATE
(%)

B

wn

O
O
1 111

N

5 Initial Survey

REQUISITION
FILL
1 T 1T T ACCURACY

r 1T 1 1 1T 1T T T 11

85 86 87 88 89 90 91 92 93 94 96 97 98 99 1Q0 RATE (R)
@ 99.58%
A/R LINES

(D-REPRESENTS A WEEKS WORTH OF DATA WHICH HAS BEEN AVERAGED

Figure 14

Reporting
In order to gain management support it is critical to get their attention by

presenting, in a single vu-graph, a synopsis of “continuous process
improvement" efforts to date and the amount of productivity enhancement that
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has resulted from this participative management approach. Figure 13 shows
how CSC reduced it's nonconformance rate and associated rework
time. Rework time being reduced from 5.3 hours per day to 1 hour per day;
This means that 4.3 more hours a day are spent issuing orders. Over a year this
reduction equates to approximately .5 WY's.

/" PRODUCTIVITY IMPROVEMENT-

NONCONFORMANCE RATE - ISSUING PROCESS REDUCED REWORK TIFE
(MIN/MAX) oIMPROVED THE PROCESS
OLESS CHANCE OF A NONCON-
FORMANCE GETTING TO USER
\ IMPROVED PRODUCTIVITY )
20 ﬂmcem 19 -32%
REDUCED RS
REWORK INITIAL
14- 168 TIME: SURVEY
15 = R
s 212 HRS OR POST
112 5.3 HRS / DAY SURVEY
i 3
10 — : x
-
$
&
s — g o§ Q0 pEEE phHES
?mﬁ To
4 40 HRS OR
1 HR / DAY |
SUMMARY
AERO/TOPO/HYDRO AERO T0P0 HYDRO
Figure 15

The next step was to develop a Quarterly Management Report that would
be reflective of the data captured on the control charts and plotted on the
correlation graphs(which are used to ensure the process is in control).
Additionally, this report will ensure that Senior management attention
remained focused on “continuous process improvement.” Bar graphs were
developed, Figure 16, to provide the mechanism to monitor process
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variation so improvement gains are maintained. The 3rd quarter bar for
"Requisitions Filled" indicates that 97.2% of all orders were filled correctly the
first time. Additionally, "Requisitions Filled" for the 3rd quarter indicated that
at least 97.2% of all customers were satisfied with the contents of their order.
The 3rd quarter bar for “Line Items Processed” indicates that 99.8% of all
products were pulled correctly the first time.

DOP
PERFORMANCE RATES
"REQUISITION PROCESSING®
CUSTOMER
a(;(T:téRACY LINE ITEMS PROCESSED gAAIESFACTlON REQUISITIONS FILLED
100+ 100
99.0% 99-9% 99,02 ] 97.7% i 92.2%
AQL Q5= AQL
59- 90~
85
N 80-J FYQ0
9BIST 2N 3D 4T IST 2ND 3RD 4TH
QTR QIR QTR QTR QTR QTR QTR QIR
Figure 16

The AQL for "Requisitions Filled" is shown at 95% and for “line Items
Processed” is shown at 99.5%. These graphs indicate that DOP had sustained it's
improvement efforts for three consecutive quarters and had successfully:

eliminated many of the “causes” for recurring errors.
reduced rework time significantly.

improved productivity (by reducing rework).
incorporated participative management techniques.
improved morale.

enhanced customer satisfaction.
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Now that the issuing process was able to produce repeatable
results within established AQL's DOP was able to institute a sampling
procedure in lieu of the 100% inspection efforts.

Sampling

A coordinated sampling plan was developed and allowed DOP to
realign 1.75 wy of effort within depot operations. The checking station
for the sampling methods remained prior to the packing line and requires .25
wy of effort to accomplish. The sample is controlled by the AQL's for line items
and requisitions. This allowed a small percentage of requisitions to be sampled
that are representative of the entire population. However, if the process begins
to produce units outside derived control limits, which can not be attributed to
"special causes”, 100% inspection efforts are available until the process is fixed.
This 100% effort, when required, will impact normal production.

MIL-STD-105D was referred to to determine the sample size. This effort
indicated 7% or 14 requisitions per day should be sampled to be representative
of DOP normal daily workload of 200 requisitions.

The sample included all requisitions without regard to issue priority
group or product type. A computer program was used to randomly generate
daily requisition numbers to be sampled. All nonconformances found during
the sampling procedure were documented on established control charts. Data
obtained from the control charts were summarized weekly and
monthly for higher level review and consequent corrective action.
Only critical nonconfor mances (e.g. wrong item, missed item, copies short) were
counted as a nonconformance found when analyzing data to determine accuracy
rates. Non-critical nonconformances (e.g. copies over, dirty/torn, other) were
documented and used as process indicators. All nonconformances found on
sampled requisitions were corrected before shipment was made.

All requisitions related to crisis management actions are 100% inspected.
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TOM Efforts Still Required

If DOP and CSC are to fully benefit from DoD's TQM strategy for
“continuously improving performance at every level, and in all areas of
responsibility“?! the following efforts are still required:

e Bnsure a “Top Down" commitment is communicated.

¢ Provide supervisory/employee training in statistical process control,
problem solving techniques and team concept approaches.

e Develop Quality Improvement Teams / Process Action Teams.
¢ Develop Gain Sharing programs

e Continue to provide internal and external (customer) feedback loops
back into the process.

¢ Continue to monitor and establish measurement points for work
processes and performance.

e Take corrective action as a result of measurements/feedback.

o Identify resources required for training, TQM initiatives (Infrastructure
development).

e Document process improvements(fiow charts), as well as TQM
measurement points and checklists when appropriate.

e Incorporate sampling procedures for controlled processes.
e Report performance rates, nonconformance rates, and savings as a

result of "continuous process improvement” to senior management as well as
employees.

2iDepartment of Defense, Total Quality Management Master Plan (Washington: Department
of Defense) p.1
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CHAPTER 11
Conclusion

This report hopefully has provided the reader with a better
understanding of DoD's Total Quality Management strategy and has provided a
useful illustration of how one depot implemented it's methodology.

This was CSC's first attempt to create a TQM “continuous process
improvement” environment and many of the application of tools need to be
refined and incorporated with the establishment of Quality Improvement
Teams. The concept of generating interest in TQM by first gaining a success to
win management support was CSC's method of obtaining “Top Down"
commitment. The contents contained in this report are not meant to be a set of
instructions to be followed step by step. Many more criteria exist in the TQM
master plan to fully implement this strategy. This report only provides some
lessons learned that can be reviewed and buiit upon by the reader.

CSC is utilizing existing work structures and organizations so
the expertize of those employees involved in a process improvement
effort is an inseparable element of the solution. A "working knowledge
from a distance” is not good enough to eminently enhance work functions/tasks.
In other words, don't try to fix a process which you are not actively invoived.
Looking at a flow chart alone and identifying process enhancements without
employee input will not work. Process enhancements are not found from a
distance but rather in the work area.

The support received from Depot Management and Employees in CSC's
first attempt at Total Quality Management was and is outstanding! As indicated
many times during this report, the grass roots of any continuous improvement
effort is Employee/Management invoivement. All personnel must eagerly
involve themselves in the identification and eradication of recurring
errors.
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Our efforts must continue to fully exploit/rectify all Depot identifiable
“causes” to ensure that our world-wide MC&G Distribution commitments to the
Armed Forces ensures "getting the right product, in the right quantity, to the
right place -- at the right time."22 Efforts to date have furthered our readiness
to support this mission and have in fact resulted in increased customer
satisfaction and employee/management awareness. Internal and external
feedback loops are now in place to gauge and control current and
future improvement. Again, the data contained herein is g direct resuft of
the ingenvuity and sincerity of DOP's work force.

22Defense Mapping Agency Combat Support Center, Fact Sheet (Washington, Defense
Mapping Agency), p.2.
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